An experimental divalent vaccine based on biodegradable microspheres induces protective immunity against tetanus and diphtheria.
In an endeavor towards development of multivalent vaccines based on biodegradable microspheres, we tested the immunologic performance of several divalent microsphere formulations against tetanus and diphtheria. Microspheres were made by separate microencapsulation of tetanus and diphtheria toxoid in poly(lactide-co-glycolide) by either spray-drying or coacervation. Guinea pigs were subcutaneously immunized by a single injection of the divalent vaccines or, for control, an equivalent dose of a licensed vaccine containing both antigens adsorbed on aluminium hydroxide. All microsphere formulations were strongly immunogenic, irrespective of particle size and hydrophobicity. End point titers of ELISA antibodies, mainly of the IgG1 subtype, were comparable to those obtained after immunization with the licensed vaccine. The microspheres provided increasing levels of antibodies, during the 16 weeks of testing, and the antibodies were weakly polarized towards tetanus. The induced antibodies were also toxin neutralizing, as determined for both diphtheria (1-4 IU/mL) and tetanus (5-9 IU/mL) 8 weeks after immunization. These neutralization levels were several orders of magnitude above the level considered minimum for protection (0.01 IU/mL). When the animals were challenged with tetanus or diphtheria toxins 6 weeks after immunization, microsphere vaccines produced protective immunity that was comparable to or better than that induced by the licensed divalent vaccine. In conclusion, this study showed that a single administration of biodegradable microsphere vaccines provided protective immunity against diphtheria and tetanus, and that this immunization approach might be feasible for multivalent vaccines.